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(67)  The present invention relates to a device (1),
which comprises: a needle (2) defining a first passage-
way (P 1) along the longitudinal axis thereof; a handle (3)
defining a second passageway (P2) therein which ex-
tends along a longitudinal axis of the handle (3) and is in
fluid communication with the first passageway (P1), the
handle (3) having a first port (10) at its proximal end; and
a stylet (4) extending from the first port (10) and through
the first and second passageways (P1, P2). The device
(1) further comprises: a sealing means (12) configured
to seal the second passageway (P2) from the environ-
ment outside of the first port (10); and a second port (11)
which is in fluid communication with the second passage-
way (P2) at a location between the sealing means (12)
and the first passageway (P1).

DEVICE AND SYSTEM FOR FINE NEEDLE ASPIRATION
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Description
TECHNICAL FIELD

[0001] Thisinvention relates to a subfield of ultrasound
endoscopy (endoscopic ultrasound: EUS). Biopsy nee-
dles are used to take tissue samples. Two techniques
are distinguished here: fine needle aspiration, FNA; and
fine needle biopsy FNB. FNA is primarily used to aspirate
fluids and/or tissues, whereas FNB is used to remove
solid material.

[0002] More specifically, FNA is performed with the aid
of an endoscope, called endoscopic ultrasound-guided
fine-needle aspiration (EUS-FNA). Endoscopy is a med-
ical procedure in which a flexible instrument that has a
camera on its end is passed into an area of a human or
animal body, such as the gastrointestinal or Gl tract. Phy-
sicians, known as gastroenterologists, use endoscopy to
review a patient’s Gl tract and may employ a variety of
endoscopic procedures. Depending on what is being ex-
amined, several other types of endoscopic procedures
can be used.

[0003] Endoscopic ultrasound (EUS) combines en-
doscopy with ultrasound or echo endoscopy to obtain
details of the digestive tract, including the pancreas and
surrounding abdominal organs. EUS-FNA is a type of
procedure that combines steps involving imaging, tissue
sampling and on occasion collection of pancreatic cyst
fluid.

[0004] The EUS-FNA procedure involves the insertion
of a thin, flexible, echo endoscope into the mouth,
oesophagus, stomach and further into the small intestine
known as the duodenum. Atthe tip ofthe echo endoscope
is an ultrasound transducer. The sound waves emitted
and detected by the transducer are converted into de-
tailed images of the pancreas and surrounding abdomi-
nal oranges.

[0005] EUS-FNA simultaneously involves a procedure
referred to as fine needle aspiration, FNA, which allows
doctor to sample areas of interest for analysis.

[0006] FNA uses a specialised needle that can be in-
serted through the wall of the stomach or intestine into
the pancreas. Using EUS for guidance, the physician is
able to accurately visualise and direct the needle to the
target area. The sound waves emitted from the ultra-
sound transducer yield detailed images when these
waves bounce back and are analysed. In the case of a
pancreatic tumour, for instance, once identified and lo-
calised on the ultrasound image, the FNA needle extends
from the endoscope head. The lesion is pierced and the
needle is moved back and forth several times in multiple
areas of the lesion to obtain an adequate sample for anal-
ysis.

[0007] FNAsamples, when collected, are then used to
diagnose, stage, oreven rule out the presence of disease
or cancer, to determine the best course of treatment.
[0008] InFNA,avacuumisusually created by asyringe
mounted on the handle, and the liquid and/or tissue is
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aspirated.

[0009] What all of the needles used in the above pro-
cedures have in common, is that they are equipped with
a stylet that extends from the handle to the tip of the
needle for the following reasons:

e Firstly, this stylet supports the needle.

*  Secondly, the stylet prevents biomaterial from unin-
tentionally entering the needle.

e Thirdly,the styletprevents possible damage to tissue
or endoscope by the needle tip.

BACKGROUND ART

[0010] US20180280660A1 discloses a handle config-
ured to drive movement of a bronchoscopy instrument,
the handle extending along a longitudinal axis between
a proximal end and a distal end of the handle and includ-

ing:

a housing having an interior surface defining an in-
terior volume with a spring housing portion; a prox-
imal handle member disposed atleast partially within
a proximal portion of the interior volume of the hous-
ing; and

a first helical cam interface, the proximal handle
member configured to be coupled to a proximal end
of an elongate channel extending beyond the distal
end of the handle, a distal end of the elongate chan-
nel coupled to the bronchoscopy device. A distal end
ofthe elongate channel coupled to the bronchoscopy
instrument; an actuation sleeve disposed at least
partially within a distal portion of the interior volume
of the housing and having a proximal portion with a
second helical cam interface a proximal portion hav-
ing a second helical cam interface that engages the
first helical cam interface, a rotary handle extending
distally from the proximal portion of the actuation
sleeve, and a piston handle formed by a distal sur-
face of the actuation sleeve; and a spring having a
first end secured within the spring housing portion
of the housing and a second end engaged with the
proximal portion of the actuation sleeve.

[0011] DE10212154A1 discloses a biopsy device, con-
sisting of a hand piece into which a hollow biopsy needle
is inserted, wherein a part of the biopsy needle projecting
beyond the hand piece enables sampling an area in the
tissue to be diagnosed.

[0012] US20080281223A1 discloses a biopsy needle
for taking a tissue sample, a handle having a handle body
defining a hollow interior with a hollow interior housing
portion, and a cannula assembly having an inner cannula
and an outer cannula surrounding at least a portion of
the inner cannula. The inner cannula has a serpentine
coil attached to a distal end of the outer cannula, and the
inner cannula and the outer cannula are coupled together
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so that the two cannulas move together longitudinally. In
addition, at least a portion of the cannula assembly is
housed within the handle body.

SUMMARY

[0013] In all known systems, the handle is designed
so that the stylet must be completely removed before a
syringe is connected to the stylet port for aspiration. This
procedure is disadvantageous for several reasons.

e ltis time consuming.

e The styletis difficult to handle outside the instrument
because itwants to deform back to its stretched initial
position. As a result, placement is difficult.

¢ When removing the stylet, there is also a risk of fluid
getting caught on the tip and splashing, which poses
a risk of infection.

[0014] It is an object of the present invention to over-
come the disadvantages of the state of the art, in partic-
ular it is an object to provide an FNA device and system
which is easier to handle and safer when performing FNA
procedures.

[0015] The object is solved by the subject matter of
independent claims 1 and 14.

[0016] Accordingtoan aspect of the presentinvention,
a device is provided. The device comprises: a needle
defining a first passageway along the longitudinal axis
thereof; a handle defining a second passageway therein
which extends along a longitudinal axis of the handle and
is in fluid communication with the first passageway, the
handle having a first port at its proximal end; and a stylet
extending from the first port and through the first and
second passageways. The further comprises: a sealing
means configured to seal the second passageway from
the environment outside of the first port; and a second
port, the second port in fluid communication with the sec-
ond passageway at a location between the sealing
means and the first passageway.

[0017] According to the invention, a suction device
such as a syringe may be connected to the second port
of the handle, allowing that the aspiration of the liquid
can take place without first removing the stylet from the
first port. The interface between the stylet and the handle
is equipped with a sealing means so that the negative
pressure from the suction device arrives at the distal end
of the needle. This greatly facilitates handling of the de-
vice as well as allows for significantly safer FNA proce-
dures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The principle of the invention will now be more
fully described by way of example with reference to the
accompanying drawings. The same reference numbers
may be used in different drawings to identify the same
or similar elements. In certain instances, the description
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of well-known devices and methods are omitted so as
not to obscure the description of the present invention
with unnecessary detail.

Figure 1 illustrates an EUS-FNA procedure per-
formed with a conventional FNA device.

Figure 2 shows a schematic view of a system having
a device according to the invention, and a suction
device.

Figure 3 shows a cross-section along the longitudinal
axis of the device of Figure 2.

Figure 4 shows an enlarged section of the proximal
end of the handle.

Figure 5 shows a schematic view of a system having
another device according to the invention, and a suc-
tion device.

DETAILED DESCRIPTION

[0019] Referring to Figure 1, an EUS-FNA procedure
performed with a conventional FNA device 100 is illus-
trated. FNA is performed with the aid of an endoscope
200. The EUS-FNA procedure involves the insertion of
a thin flexible insertion 210 into the mouth, oesophagus,
stomach and further into the small intestine known as the
duodenum. At the tip of the echo endoscope insertion
210 is an ultrasound transducer 220. The sound waves
emitted and detected by the transducer 220 are convert-
ed into detailed images of the pancreas and surrounding
abdominal regions.

[0020] EUS-FNA simultaneouslyinvolves an FNA pro-
cedure, which allows physicians to sample areas of in-
terest for analysis.

[0021] TheFNAdevice 100includes a specialised FNA
needle 110 that can be inserted through the wall of the
stomach or intestine into the pancreas, for example. Us-
ing EUS for guidance, physicians are able to accurately
visualise and direct the needle to the target area. The
sound waves emitted from the ultrasound transducer 220
yield detailed images when these waves bounce back
and are analysed. In the case of a pancreatic tumour, for
instance, once identified and localised on the ultrasound
image, the FNA needle 110 may be extended out of the
endoscope head.

[0022] Astylet 112isinserted intothe FNAneedle 110.
During puncture, the lesion is punctured with the FNA
needle 110 being pulled out about 1 to several centime-
tres, and the stylet 112 is pushed out once inside the
lesion to prevent the mucosa of the gastrointestinal tract
from entering the sample. To perform FNA under nega-
tive pressure, a suction device 130 such as a syringe is
connected to a port 101 formed at the proximal end of
the device 100 after the stylet 112 is withdrawn and com-
pletely removed from said port 101. A vacuum is then
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created by the syringe 130 connected to the port 101,
and the liquid and/or tissue which has been sampled is
aspirated. The conventional FNA procedure is disadvan-
tageous for several reasons. It is time consuming. The
styletis difficult to handle outside the instrument because
it wants to deform back to its stretched initial position. As
a result, the placement is difficult. When removing the
stylet, there is also a risk of fluid getting caught on the
tip and splashing, which poses a risk of infection.
[0023] Referring to Figure 2, a device 1 according to
the present invention is shown, that may overcome the
aforementioned drawbacks of the conventional device.
The device may be a fine needle aspiration, FNA, device;
which is suitable for FNA procedures. Figure 3 shows a
cross-section along the longitudinal axis of the device 1
of Figure 2.

[0024] In general, the device 1 comprises a needle 2,
a handle 3, and a stylet 4.

[0025] The needle 2 is tubular and defines a first pas-
sageway P1 therein and along the longitudinal axis there-
of. The diameter of the needle 2 may be 19-gauge
(1.08+0.02 mm), 22-gauge (0.72+0.02 mm), or 25-
gauge (0.510.02 mm), but other diameters may be pos-
sible depending upon end use. The needle 2 may include
a side hole (not shown) which is located behind the nee-
dle tip. The side hole may be designed to anchor tissue
inside the needle.

[0026] The device 1 may further include a sheath 5 to
guide and protect the needle 2 therein. The sheath 5 may
be a coil sheath.

[0027] The handle 3 may include a distal part 3a, a
middle part 3b, and a proximal part 3c. The middle part
3amay be slidable with respect to the distal part 3a along
the longitudinal axis, and the proximal part 3c may be
slidable with respect to the middle part 3b along the lon-
gitudinal axis. The proximal end of the sheath 5 may be
retained by the middle part 3b of the handle 3. The needle
2 may be retained by the proximal part 3c of the handle 3.
[0028] The handle 3 may include a needle length ad-
juster 6 and a sheath length adjuster 7. In this connection,
the side of the handle may be marked with numbers in-
dicating the extended lengths of the needle 2 and sheath
5, respectively. Each adjuster 6, 7 may include a slider
with a locking knob 6a, 7a that allows the slider to be
locked at any position on the side of the handle. For ex-
ample, if the needle length adjuster 6, 7 is positioned and
locked at number "3" marked on the side of the handle,
the needle 2 will extend three centimeters when the prox-
imal part 3c of the handle 3 is pushed down with respect
to the middle part 3b. Likewise, the length of the sheath
5 extending from the tip of the endoscope insertion 210
may be adjusted by moving the sheath length adjuster
7, so that the sheath 5 is visible in the ultrasound view
during the FNA procedure.

[0029] The handle 3 defines a second passageway P2
therein which extends along the longitudinal axis of the
handle 3 and is in fluid communication with the first pas-
sageway P1 of the needle 2. The handle 3 may have at
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its distal end a connection 8 to be connected and secured
to a biopsy port 230 of an endoscope 200 (see Figure
1). The connection 8 may be a thread connection or the
like.

[0030] The handle 1 may also have at its proximal end
afirst port 10 for insertion of a stylet 4. The stylet 4, when
present and inserted from the first port 10, extends
through the first and second passageways P1, P2. The
length of the stylet 4 extending out of the tip of the needle
2 may be adjusted by moving a cap 4a mounted on the
proximal end of the stylet 4 along the longitudinal axis of
the handle. The cap 4a may be threaded, as described
later.

[0031] Referringto Figure 4, an enlarged section of the
proximal end of the handle 3 is shown. The device 1
further comprises a second port 11, for connection to a
suction device 50, and a sealing means 12.

[0032] The second port 11 is in fluid communication
with the second passageway P2 at a location between
the sealing means 12 and the first passageway P1. In
other words, the second port 11 is located so as to allow
communication with the second passageway P2 at a po-
sition distal from the sealing means 12, otherwise ambi-
ent air will be aspirated from the first port 10.

[0033] The sealing means 12 is configured to seal the
second passageway P2 from the outside environment
and is so located that it also seals the first port 11 from
the outside environment via the second passageway P2.
The sealing means 12 may be arranged at the proximal
end of the second passageway P2. This increases the
degree of freedom for arrangement of the second port
11. However, the sealing means 12 may be positioned
more distally than in the illustrated example; in this case,
the second port 11 shall also be shifted to the distal side.
[0034] The sealing means 12 may be configured to re-
leasably seal the second passageway P2 from the out-
side via communication through the first port 10, such
that, in the released state of the sealing means 12, the
stylet 4 can be moved freely along the longitudinal axis
of the handle 3 with respect to the sealing means 12.
This facilitates adjustment of the position of the stylet 4
with respect to the needle 2, because during this adjust-
ment, the sealing function by the sealing means 12 can
be disengaged, allowing the stylet to move smoothly
along the longitudinal axis without friction of the sealing
means 12.

[0035] The sealing means 12 may include an elastic
body 13 and a seal activator 14. The elastic body 13 can
be tubular and may define an aperture which forms part
of the second passageway P2 through which the stylet
4 passes. The elastic body 13 is formed and designed
thatthe diameter of the aperture formed through the elas-
tic body 13 will be reduced in the radial direction and thus
close the aperture when the elastic body 13 is com-
pressed along its longitudinal axis. The diameter of the
aperture in the elastic body 13 may be smaller than that
of the other parts of the second passageway P2, even
when the elastic body 13 is at rest. The sides of the ap-
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erture of the elastic body 13 may be partly or fully in con-
tact with the stylet 4 when the elastic body 13 is at rest.
In any case, when the elastic body 13 is compressed
along the longitudinal axis, the sides of the aperture
through elastic body 13 will be pressed against the stylet
4 as the elastic body 13 expands, and a seal is thus suc-
cessfully established between the elastic body 13 and
the stylet 4.

[0036] Silicone may be one of suitable materials for
the elastic body 13. Other elastic materials, however,
may be used as long as proper sealing functionality is
obtained.

[0037] The seal activator 14 is configured to compress
the elastic body 13 along the longitudinal axis thereof,
reducing the diameter of the aperture and thus closing
said aperture of the elastic body 13. In one example, the
seal activator 14 has a pair of engaging parts 14a, 14b
that engage each other along the longitudinal axis to thus
provide a compressive force to the elastic body 13 when
interposed there-between. The engaging parts 14a and
14b are hard shell-components which are coupled with
each other by, e.g., a threaded engagement. The elastic
body 13 or tube section is compressed along its longitu-
dinal axis when the respective threads of the engaging
parts 14a, 14b are engaged with each other and tight-
ened. Accordingly, the pair of engaging parts 14a, 14b
can be releasably and threadably tightened together.
When the first engaging part 14a on the proximal side is
untightened or removed from engagement from the sec-
ond engaging part 14b on the distal side, the elastic body
13 will be released from compression, or experience a
lower compressive force, and the seal between the elas-
tic body 13 and the stylet 4 may then be broken. On the
contrary, when the first engaging part 14a is thread-tight-
ened into engagement with the second engaging part
14b, the elastic body 13 is compressed, or experiences
a higher compressive force, and will be squeezed against
the stylet 4, closing the aperture in the elastic body 13.
This creates a seal between the elastic body 13 and the
stylet 4.

[0038] Intheillustrated example, the firstengaging part
14a has an annular wall 14a1 that defines an opening
toward the distal end. The annular wall 14a1 and opening
define a receptacle for the elastic body 13. The outer
surface of the annular wall 14a1 is preferably threaded.
On the other hand, the second engaging part 14b has a
plug 14b1 to be inserted into the opening defined by an-
nular wall 14a1 of the first engaging part 14a. The second
engaging part 14b further has an annular wall 14b2 that
extends around the plug 14b defining an annular groove
there-between. The inner surface of the annular wall
14b2 is also preferably threaded so as to allow engage-
ment with the threaded outer surface of the annular wall
14a1. ltis preferable that the outer surface of the elastic
body 13 is in contact with, or substantially in contact with,
the inside of the annular wall 14a1 of the first engaging
part 14a even under the uncompressed state of the elas-
tic body 13. As a result, when the elastic body 13 is com-
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pressed, the elastic body 13 expands only in the direction
of closing the aperture formed therein.

[0039] Other means than the threads for compressing
the elastic body 13 between the first and second engag-
ing parts 14a, 14b are also possible. For example, the
first and second engaging parts 14a, 14b may be bayo-
net-connected together. Alternatively, a latch may cause
the first engaging part 14a to detachably engage the sec-
ond engaging part 14b with the elastic body 13 being
compressed.

[0040] The second engaging part 14b on the distal side
may be secured to the distal part 3c of the handle 3 by
means of thread, or rib-to-groove or rib-to-rib engage-
ment. Alternatively, the second part 14b may be integrally
formed or moulded with the handle body, i.e., as integral
partof the handle 3. The latter is advantageous, because
fewer individual parts are required.

[0041] The proximal end of the first engaging part 14a
may be threaded so that the cap 4a of the stylet 4 can
be fitted thereon and connected therewith. This prevents
the stylet4 from detaching from the handle 3 in a shipping
package, preferably in a sterile package. It also ensures
that the stylet 4 remains within the needle 2 when the
needle 2 is inserted into the endoscope channel.
[0042] Referring again to Figure 3, the second port 11
may include a connector 15 which extends from the side
of the handle 3. The suction device 50 may comprise a
syringe which may be connected to the second port 11
via the connector 15. As shown, the connector 15 may
be inclined upward toward its tip. Accordingly, the suction
device will be mounted to the handle 3 in an upward slant
(Y-arrangement). Good operability may then be expect-
ed when applying suction via the suction device 50. Al-
ternatively, the connector 15 may protrude at right angle
from the side of the handle 3. In this case, the suction
device 50 will be mounted at a right angle with respect
to the handle 3 (T-arrangement).

[0043] The connector 15 may be a luer-lock connector
or luer taper connector. This allows safe and secured
connection between the suction device 50 and the sec-
ond port 11. Preferably, the suction device 50 comprises
a syringe with a Luer-Lock fitting.

[0044] AsshowninFigure5,agrip 16 may be provided
on the handle 3 to improve operability during FNA. Pref-
erably, the grip 16 and the second port 11 are opposed
to each other with the longitudinal axis of the handle 3
interposed there-between. In other words, the grip 16
extends away from the connector 15. The grip 16 may
be gripped by a user during FNA with the suction device
50.

[0045] Thedevice 1 according to the invention is easier
and safer to use than conventional FNA devices, be-
cause sample tissue or liquid can be collected by the
suction device 50 without having to remove the stylet 4
from the first port 10. More specifically, after adjusting
the position of the stylet 4 within the needle 2, the sealing
means 12 can be activated to seal the second passage-
way P2 from the environment outside of the first port 10.
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After puncturing a target area of a human or animal body
with the needle 2, the second and first passageways P2,
P1 are depressurised with the suction device 50, allowing
liquid or tissue to be drawn from the target area through
the clearance between the needle 2 and the stylet 4, then
through the second passageway P2 and further into the
suction device 50 through the second port 11. Sufficient
clearance between the stylet 4 and the inner diameter of
the FNA needle 2 is preferable to allow sample liquid
and/or tissue to be aspirated through the clearance.

LIST OF REFERENCE NUMERALS

[0046]

1 Device

2 Needle

3 Handle

4 Stylet

4a Cap

5 Sheath

6 Needle length adjuster
7 Sheath length adjuster
8 Connection

10 First port

11 Second port

12 Sealing means
13 Elastic body

14a  Engaging part
14b  Engaging part

15 Connector

16 Grip

P1 First passageway
P2 Second passageway
50 Suction device

Claims
1. A device (1), comprising:

a needle (2) defining a first passageway (P1)
along the longitudinal axis thereof;

ahandle (3) defining a second passageway (P2)
therein which extends along a longitudinal axis
of the handle (3) and is in fluid communication
with the first passageway (P1), the handle (3)
having a first port (10) at its proximal end; and
a stylet (4) extending from the first port (10) and
through the first and second passageways (P1,
P2);

the device (1) further comprising:

a sealing means (12) configured to seal the
second passageway (P2) from the environ-
ment outside of the first port (10); and

a second port (11) which is in fluid commu-
nication with the second passageway (P2)
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10.

1.

12.

at a location between the sealing means
(12) and the first passageway (P1).

Thedevice (1)accordingto claim 1, wherein the seal-
ing means (12) is arranged at the proximal end of
the second passageway (P2).

The device (1) according to claim 1 or 2, wherein the
sealing means (12) is configured to releasably seal
the second passageway (P2) from the environment
outside of the first port (10), such that, in the released
state of the sealing means (12), the stylet (4) can
move freely along the longitudinal axis of the handle
(3) with respect to the sealing means (12).

The device (1) according to any one of claims 1 to
3, wherein the sealing means (12) includes:

an elastic body (13) defining an aperture which
forms a part of the second passageway (P2)
through which the stylet (4) passes; and

a seal activator (14) configured to compress the
elastic body (13) along the longitudinal axis of
the handle (3), and in so doing reducing the di-
ameter of, or closing, said aperture of the elastic
body (13).

The device (1) according to claim 4, wherein the seal
activator (14) has a pair of engaging parts (14a, 14b)
that engage each other in the longitudinal axis to
enable a compressive force to be applied to the elas-
tic body (13) along the longitudinal axis.

The device (1) according to claim 4 or 5, wherein the
elastic body (13) is made of silicone.

The device (1) according to any one of claims 4 to
6, further comprising a cap (4a) at a proximal end of
the stylet,

wherein the cap (4a) is detachably fitted to the seal
activator (14), preferably by means of thread.

The device (1) according to any one of claims 1 to
7, wherein there is a clearance between the stylet
(4) and the needle (2).

The device (1) according to any one of claims 1 to
8, wherein the second port (11) includes a connector
(15) which extends from a side of the handle (3).

The device (1) according to claim 9, wherein the con-
nector (15) extends upwardly toward its tip.

The device (1) according to claim 9 or 10, wherein
the connector (15) is a luer-lock connector.

The device (1) according to any one of claims 1 to
11, further comprising a grip (16), preferably the grip
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(16) and the second port (11) being opposed each
other with the longitudinal axis of the handle (3) in-
terposed therebetween.

The device (1) according to any one of claims 1 to
12, which is a fine needle aspiration device.

A system comprising:

a device (1) according to any one of claims 1 to
13; and

asuction device (50) attached to the second port
(11) of the device (1).

The system according to claim 14,
wherein the suction device (50) comprises a syringe,
more preferably a luer-lock syringe.
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